Heteroduplex analysis of the RNA isolated from purified virions of clone 3 Moloney murine sarcoma virus (M-MSV) hybridized to cDNA's from Moloney murine leukemia virus (M-MLV) and clone 124 M-MSV shows that the main physical component of clone 3 RNA is missing all or most of the 1.5-kilobase (kb) clone 124 M-MSV specific sequence denoted 13s (S. Hu et al. Cell 10:469-477, 1977 The sequence relations between clone 124 RNA and cDNA from the parental M-MLV genome have been studied previously by electron microscope heteroduplex analysis (12) . One striking feature of this structure (see Fig. 2 ) is a large substitution loop consisting of a 2.7-kb M-MLV sequence, ,/,, which is replaced in the M-MSV by the 1.5-kb sequence, 8Bs. The same general feature of the structure of this M-MSV has been deduced by hybridization studies (5-7). The replication defectiveness of M-MSV may be due to any or all of the nonhomology features relative to M-MLV, namely the (&l, 6s) and (,LB, fPs) substitutions and the deletions in the MSVs of the MLV-specific sequences DL and 6L, (see Fig. 2 ). The M-MSV-specific sequence 8Bs has been strongly implicated as containing an src gene. This was accomplished by preparing full-length duplex cDNA from the 6.0-kb clone 124 RNA and observing, by DNA transfection studies, that a 2-kb restriction fragment of this duplex, spanning the 13s region, will cause morphological transformation of fibroblasts in culture (1).
It is of interest to compare the sequences present in a mammalian sarcoma virus with those in its parental leukemia virus to identify those regions of the sarcoma genome which could contain the src genes and those sequence changes which could be responsible for the replication defect(s) of the sarcoma virus.
Moloney murine sarcoma virus (M-MSV) clone 124 and M-MSV clone 3 are murine sarcoma viruses which were derived from the original Moloney MSV stock but have had quite different passage histories (2, 3, 14, 15) . The molecular lengths of the main RNA monomer physical components in the two cases are 6.0 + 0.3 kilobases (kb) and 4.8 ± 0.3 kb, respectively (12) . (In the viruses as normally propagated, the 9.0-kb component of helper Moloney murine leukemia virus [M-MLV] is present in a ratio of 1:30 and 1:5, respectively [13] .)
The sequence relations between clone 124 RNA and cDNA from the parental M-MLV genome have been studied previously by electron microscope heteroduplex analysis (12) . One striking feature of this structure (see Fig. 2 ) is a large substitution loop consisting of a 2.7-kb M-MLV sequence, ,/,, which is replaced in the M-MSV by the 1.5-kb sequence, 8Bs. The same general feature of the structure of this M-MSV has been deduced by hybridization studies (5) (6) (7) . The replication defectiveness of M-MSV may be due to any or all of the nonhomology features relative to M-MLV, namely the (&l, 6s) and (,LB, fPs) substitutions and the deletions in the MSVs of the MLV-specific sequences DL and 6L, (see Fig. 2 ). The M-MSV-specific sequence 8Bs has been strongly implicated as containing an src gene. This was accomplished by preparing full-length duplex cDNA from the 6.0-kb clone 124 RNA and observing, by DNA transfection studies, that a 2-kb restriction fragment of this duplex, spanning the 13s region, will cause morphological transformation of fibroblasts in culture (1) .
It was therefore of interest to study the sequence relations of the 4.8-kb clone 3 RNA to those of the clone 124 and of the M-MLV genomes. Since the clone 3 genome is 1.0 kb shorter than that of clone 124, it cannot contain all of the sequences present in the latter.
Viruses and viral RNAs were prepared as described previously (12) (13) (14) (15) . The preparation and properties of the sample of M-MLV cDNA have been described (4) . cDNA from M-MSV clone 124 RNA was synthesized similarly. The fraction of molecules in different length intervals in the M-MSV clone 124 cDNA preparation was estimated by electron microscopy to be as follows: 38%, 1 to 5 kb; 38%, 5 to 7 kb; 25%, 7 to 10 kb. RNA-cDNA hybridization and labeling of polyadenylate with SV40-polybromodeoxyuridine were carried out as previously described (4) . Heteroduplex molecules were either spread di-rectly from a 60% formamide hyperphase on to a hypophase of 15% formamide or, to achieve more complete extension of single-stranded regions, first incubated in 2 M glyoxal-0.02 M potassium phosphate buffer (pH 7.0) at 37°C for 30 min and then diluted 1:20 into spreading solution (4) . Glyoxal treatment under these conditions does not significantly denature duplex segments (11) .
Typical electron micrographs of molecules spread with and without glyoxal pretreatment are shown in Fig. 1 . The interpretation of the heteroduplex patterns is given in Fig. 2 . The only difference observed between the clone 124 MSV/MLV and clone 3 MSV/MLV heteroduplexes is as follows. In the former, there is a (flL, PS) substitution loop, that is, the 2.7-kb MLV specific sequence, fL, is substituted by the nonhomologous 1.54-kb fts sequence. All or most of the Pis sequence is missing in the clone 3 MSV/MLV heteroduplex. Without glyoxal pretreatment, in 60% of the heteroduplexes, the fL feature appears as a deletion loop; in 40% of these heteroduplexes and in all of the glyoxaltreated molecules, there is a short (0.33 ± 0.10 kb in glyoxal spreads) sequence, fts', in the MSV opposed to flL of MLV. Electron microscopy is not a decisive method to discriminate between the possibilities that (i) ,B's is a short region of total or partial nonhomology of clone 3 with M-MLV, and (ii) the fl's sequence is present in both genomes and is exposed in the heteroduplexes because of a small amount of denaturation by glyoxal or the phenomenon of "peelback" at deletion loops in formamide-cytochrome c spreads, or both.
In all other respects, the clone 3 MSV/MLV and clone 124 MSV/MLV heteroduplexes are identical. In both cases, we observe a small substitution loop, OL/6s, close to the 3' end, which was not observed by Hu et al. (12) . In our hands, the 6L feature appears as a deletion loop rather than as a substitution loop (12) .
The clone 3 structure was confirmed by a study of clone 3 RNA/clone 124 cDNA heteroduplexes. The only nonhomology feature in these heteroduplexes (Fig. 1) In view of the possibility that the src gene(s) are on some minor component of the clone 3 MSV complex, we searched the clone 3/MLV heteroduplex grids for rare structures. In 140 such molecules, 114 conformed to the structure in Fig. 2 and gave quantitative data in agreement with that in the legend to Fig. 2, 19 had structures that could be attributed to hybrids between intracellular 21S mRNA and cDNA (16), and 6 had structures that did not fall into any pattern. Thus, there is no clear-cut evidence for a different src genome present in greater than 5% amount.
In all other respects clone 3 and clone 124 are identical or very similar in sequence at the heteroduplex criterion. Both genomes are missing the same 1.1-and 1. 
